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DETAILED ACTION 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: CURRENT STEERING CHARGE PUMP 
HAVING THREE PARALLEL CURRENT PATHS PREVENTING THE CURRENT 
SOURCES AND SINKS TO TURN OFF AND ON. 

Claim Objections 

Claim 15 is objected to because of the following informalities: "output mode" in 
Line 3 has a typographical error and it should be -output node-. Appropriate correction 
is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 14-16, 19-21, 23, 24, and 27-31 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Shenoy et al. US Pat. No. 6169458. 

Regarding Claim 1, Shenoy et al. discloses a charge pump (210) for receiving 
control signals (UP and DOWN signal from 208, see Fig 1), the charge pump sourcing 
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and sinking current in response to the control signals (intrinsic functionality), the charge 
pump comprising: 

a main current source (252); 

a secondary current source (254); 

a main current sink (256); 

a secondary current sink (258); 

three current paths (see figures 3-5 for three different states: charge, discharge 
and high-impedance) provided between the current sources (252, 254) and the current 
sinks (256, 258), 

wherein a first current path (State of Fig. 5: path of 282, 264, 260 and 286) and 
an output node (net 10) is provided between the main current source (252) and the 
main current sink (256), 

a second current path (State of Fig 4: path of 282, 264, 280, 272, and 288) is 
provided between the main current source (252) and the secondary current sink (258), 
and 

a third current path (State of Fig 3: path of 284, 268, 280, 260, and 286), is 
provided between the secondary current source (254) and the main current sink (256). 

Regarding Claim 2, Switch 268 for the first current path; switch 264 for the 
second and the third current paths. The current paths are parallel because they are 
independent. 

Regarding Claim 3, the figure 3-5 shows each of the three current paths 
includes an upper switch (270, 268, 264, 266) connected in series with a lower switch 
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(274, 272, 260, 262), wherein the common node (net 10) of the switches of the first 
current path defines the output node. 

Regarding Claim 28, as noted above in Claim 1 rejection, Shenoy et al. 
discloses a charge pump (210), which would necessarily perform the method claimed. 

The following rejection is based on a different view of the three current paths 
discussed above. 

Regarding Claim 1, Shenoy et al. discloses a charge pump (210) for receiving 
control signals (UP and DOWN signal from 208, see Fig 1), the charge pump sourcing 
and sinking current in response to the control signals (intrinsic functionality), the charge 
pump comprising: 

a main current source (252); 

a secondary current source (254); 

a main current sink (256); 

a secondary current sink (258); 

three current paths (within one given state, e.g., charge state in fig.3, the main 
charge current path flows from 254, then 284, 268, 280, 260, 286, and 256, the second 
path flows from 252, then 282, 266 and 290; the third path flows from 292, then 274, 
288, and 258 ) provided between the current sources (252, 254) and the current sinks 
(256, 258), 

wherein a first current path (the main charge current path) and an output node 
(net 10) is provided between the main current source (252) and the main current sink 
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(256), (it is noted that the phrase "provided between" is broad term that any path 
between two current sources reads the phrase "provided between".) 

a second current path {the second path flows from 252, then 282, 266 and 290) 
is provided between the main current source (252) and the secondary current sink 
(258), and 

a third current path (the third path flows from 292, then 274, 288, and 258), is 
provided between the secondary current source (254) and the main current sink (256). 

Regarding Claim 2, Switch 268 is for the first current path; Switch 266 is for the 
second and Switch 274 is for the third current path. The current paths are parallel 
because they are independent and separate paths. 

Regarding Claims 28-31, as noted above in Claims 1-2 rejection, Shenoy et al. 
discloses a charge pump (210), which would necessarily perform the method claimed. 

Regarding Claim 14, Shenoy et al. discloses a charge pump (210c in fig. 3) for 
receiving control signals (Up and Down), the charge pump sourcing and sinking current 
in response to the control signals (intrinsic functionality), the charge pump comprising: 

a current source (252); 

a current sink (256); 

at least three current paths (within one given state, e.g., charge state in fig.3, the 
main charge current path flows from 254, then 284, 268, 280, 260, 286, and 256, the 
second path flows from 252, then 282, 266 and 290; the third path flows from 292, then 
274, 288, and 258 ) provided between the current source (252) and the current sink 
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(256), wherein each of the current paths includes at least one switch (268 for the main, 
266 for the second, and 274 for the third current path), wherein an output node (Net 4) 
is defined on one of the currant paths (main path) and central nodes (290 and 292) are 
defined on the other current paths (the second and the third); and 

a plurality of buffers (276, 278) operative to maintain the node voltages of the 
central nodes at the same voltage as the output node (intrinsic property of the buffer of 
gain of one), wherein each buffer is coupled between two of the three current paths 
(buffer is in between the main path and other paths, see Figure 3). 

Regarding Claim 15, Figure 3 shows a plurality of buffers (276, 278) each have 
an input node (Net 10, Net 4) coupled to the output node (Net 4), and wherein one 
buffer (276) has an output node (Net 14) coupled to a first one (290) of the central 
nodes (290, 292), and a different buffer (278) has an output node coupled to a second 
one (292) of the central nodes (290, 292). 

Regarding Claim 16, Figure 3 shows secondary current source (254) and sink 
(258) and three current paths (within one given state, e.g., charge state in fig.3, the 
main charge current path flows from 254, then 284, 268, 280, 260, 286, and 256, the 
second path flows from 252, then 282, 266 and 290; the third path flows from 292, then 
274, 288, and 258 ) provided between the current sources (252, 254) and the current 
sinks (256, 258), 

wherein a first current path (the main charge current path) and an output node 
(net 10) is provided between the main current source (252) and the main current sink 
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(256), (it is noted that the phrase "provided between" is broad term that any path 
between two current sources reads the phrase "provided between".) 

a second current path (the second path flows from 252, then 282, 266 and 290) 
is provided between the main current source (252) and the secondary current sink 
(258), and 

a third current path (the third path flows from 292, then 274, 288, and 258), is 
provided between the secondary current source (254) and the main current sink (256). 

Regarding Claims 19-21, 23-24 and 27, as noted above in Claim 14-16 
rejection, Shenoy et al. discloses a charge pump (210c in fig. 3), which would 
necessarily perform the method claimed. Further the figure shows UP, UP inverse, DN, 
and DN inverse input control signals (300, 302, 304, 306). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shenoy 
et al. in view of Wakayama US 6326852. 

As noted in claims 1-3 rejections, Shenoy et al. discloses a charge pump having 
upper and lower switches. However, Shenoy et al. dose not explicitly disclose that the 
switches are P-channel or N-channel transistors. 
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As would have been well known in the art, P and N channel MOSFET transistors 
are used for switches, as shown in Wakayama, as an example. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use P and N channel MOSFET transistors in the upper and lower 
switches as taught by Wakayama in place of the generic switches because such 
modification would have been considered a mere substitution of art-recognized 
equivalent P and N channel MOSFET transistors. 

Allowable Subject Matter 

Claims 4-6, 8-13, 17, 18, 22, 25, 26, 32 and 33 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the best prior art of record, Shenoy et al., taken alone or in combination of other 
references, does not teach or fairly suggest the switches of the second and third current 
paths define two central nodes (Claims 4-6), or a replica current source (Claims 8-13, 
25, 26, 33), the current paths includes an upper switch connected in series with a lower 
switch (Claim 17-18, 22, 32). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Girard et al. discloses a charge pump providing equal source and sink currents. 
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Hughes discloses a charge pump having a charge balance compensation circuit. 
Parker et al. disclose a charge pump having replica circuit. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Chang whose telephone number is 571 272- 
1759. The examiner can normally be reached on Mon-Fri 0700-1730. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Pascal can be reached on (571) 272-1769. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




Joseph Chang 
Patent Examiner 
Art Unit 2817 



